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<210> 1 

<211> 1479 

<212> DNA 
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<220> 
<221> CDS 
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<400> 1 
atg act 
Met Thr 
1 

tac tec 
Tyr Ser 

egg ggt 
Arg Gly 

cgc age 
Arg Ser 
50 

gtc aaa 
Val Lys 

65 
ggc acc 
Gly Thn 

cag cgc 
Gin Arg 

gec ggc 
Ala Gly 

9$l cgt 
&1u Arg 




eta gcg 
Leu Ala 

act gat 
Thr Asp 



:gc tea 
r Arg Ser 

gcg 
Ala 
100 
aac 
Asn 

gca 
Ala 



tq ttc 
feu Phe 

cac cag 
His Gin 

cac ggg 
His Gly 

gaa acc 
Glu Thr 
70 

ctt tec 
Leu Ser 
85 

gtg ctg 
Val Leu 

ate gag 
lie Glu 

egg gtg 
Arg Val 



cca gga aca 
Pro Gly Thr 

gac acc cac 
Asp Thr His 
25 

gac gee gee 
Asp Ala Ala 
40 

tgc ccc acc 
Cys Pro Thr 
55 

gga gaa acc 
Gly Glu Thr 

egg tgc cag 
Arg Cys Gin 

gtc tta gac 
Val Leu Asp 
105 

cac ctt cac 
His Leu His 

120 
gag aaa gcg 
Glu Lys Ala 



tac aca 
Tyr Thr 

10 
cct gag 
Pro Glu 

gag ttc 
Glu Phe 

egg gat 
Arg Asp 

cgc ccc 
Arg Pro 
75 

tac gtt 
Tyr Val 
90 
ate gac 
He Asp 

ccg cag 
Pro Gin 

ccg gee 
Pro Ala 



gca gat gcg 
Ala Asp Ala 

ctg get tta 
Leu Ala Leu 
30 

ctg gee cac 
Leu Ala His 
45 

ttc tec gcg 
Phe Ser Ala 
60 

aag ctg cac 
Lys Leu His 

gec ctg acc 
Ala Leu Thr 

ate ccc age 
He Pro Ser 
110 
tac gee 
Tyr Ala 
125 

ate ggg 
He Gly 



gtg 
Val 

tgg 
Trp 



tgg aat 
Trp Asn 
15 

cgc tec 
Arg Ser 

ctg gat 
Leu Asp 

gec tgg 
Ala Trp 

aga gtt 
Arg Val 
80 

cac ccg 
His Pro 
95 
cac cag 
His Gin 

acc ttg 
Thr Leu 

gtg aac 
Val Asn 
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Tyr Ala 
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Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

435 440 445 

gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 1392 
Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

450 455 460 

cga get acc gtg acg cgc cat tgg gtg cac tgc gag agg ctg gcc tgc 1440 
Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

tgc caa ate ctt agg ggg get cac gcc gta gac aga taa 1479 
Cys Gin He Leu Arg Gly Ala His Ala Val Asp Arg 
485 490 

<210> 2 
<211> 492 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 2 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
O 1 5 10 15 

Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 
Sfl 20 25 30 

kl Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

SI 35 40 45 

£. Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

m 50 55 60 

m Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 

65 70 75 80 

f-i Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 

100 105 110 

Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 

130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 

165 170 175 

Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 

195 200 205 

Ser Trp His Cys Gin His Asn Arg Val Asp He Leu Asp Glu Leu Met 

210 215 220 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Glu His Ala 
225 230 235 240 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 

245 250 255 

Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 

260 265 270 

Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 

275 280 285 

Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 
290 295 300 



if=T 
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Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 

325 330 335 

Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arq 

370 375 380 

Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

405 410 415 

Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

435 440 . 445 

Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 
U 450 455 460 

* Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 

CD 465 470 475 480 

hi Cys Gin He Leu Arg Gly Ala His Ala Val Asp Arg 

485 490 

<210> 3 
<211> 1479 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 
<221> CDS 
<222> (1 ) . . (1476) 

<400> 3 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 48 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

15 10 15 

tac tec act gat ctg ttc gac ace cac cct gag ctg get tta cgc tec 96 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

egg ggt tgg aat cac cag gac gec gca gag ttc ctg gec cac ctg gat 144 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

cgc age atg ttt cac ggg tgc ccc ace egg gat ttc tec gcg gee tgg 192 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

gtc aaa gac ccg gaa ace gga gaa acc cgc ccc aag ctg cac aga gtt 240 
Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc cgc tea ctt tec egg tgc cag tac gtt gec ctg acc cac ccg 288 
Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

cag cgc tec gcg gtg ctg gtc tta gac ate gac ate ccc age cac cag 336 
Gin Arg Ser Ala Val Leu Val Leu Asp He Asp lie Pro Ser His Gin 
100 105 110 
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gcc ggc 
Ala Gly 

gag cgt 
Glu Arg 
130 
ccg ttg 
Pro Leu 
145 

gcc gcc 
Ala Ala 

acc gag 
Thr Glu 

egg ctg 
Arg Leu 

tec tgg 
Ser Trp 
210 
gag gta 
Glu Val 
225 

cac cag 
His Gin 

gcc acc 
Ala Thr 

acg gcg 
Thr Ala 

tgg gca 
Trp Ala 
290 
gcg ttg 
Ala Leu 
305 

gat gcc 
Asp Ala 

gcg gtg 
Ala Val 

cgt cag 
Arg Gin 

ccc acg 
Pro Thr 
370 
aaa gcc 
Lys Ala 
385 

cgc tgg 
Arg Trp 



ggg aac ate gag cac ctt cac 
He Glu His Leu His 



Gly Asn 
115 



120 



tgg gca egg gtg gag aaa gcg 
Trp Ala Arg Val Glu Lys Ala 
135 

teg gga aag tgc cag etc ate 
Ser Gly Lys Cys Gin Leu He 
150 

gag ggc acc acc age teg aac 
Glu Gly Thr Thr Ser Ser Asn 
165 

gaa atg acc cgt gtg ttc ggc 



Glu Met 
180 



Thr Arg Val 



Phe Gly 
185 



ccg cag gtg 
Pro Gin Val 

ccg gcc tgg 
Pro Ala Trp 
140 

tgg tgc att 
Trp Cys He 

155 
acc cgc ctg 
Thr Arg Leu 
170 

get gac cag 
Ala Asp 



tac gcc acc ttg 
Tyr Ala Thr Leu 
125 

ate ggg gtg aac 
He Gly Val Asn 



Gin 



age egg tgg ccg ctg cat gtt 
Ser Arg Trp Pro Leu His Val 



195 



200 



cac tgc cag cac aac cga gtc 
His Cys Gin His Asn Arg Val 
215 

gcc cgc acg atg acc gga tea 
Ala Arg Thr Met Thr Gly Ser 
230 

gag ttt tec age ggt egg gca 
Glu Phe Ser Ser Gly Arg Ala 
245 

gca gag gcc aaa gcg ctt gcc 
Ala Glu Ala Lys Ala Leu Ala 



ttt gat gat 
Phe Asp Asp 

gat att ctt 
Asp He Leu 
220 



gac ccg 
Asp Pro 

eta gcg 
Leu Ala 

gca ttt 
Ala Phe 
190 
ccg acc 
Pro Thr 
205 

gat gag 
Asp Glu 



260 



265 



ctg gag gca tea ggc gat etc 
Leu Glu Ala Ser Gly Asp Leu 
275 280 
gca gag ggg cgt gca gcc cgt 
Ala Glu Gly Arg Ala Ala Arg 
295 

acc gtg ggt tat cag ctt aaa 
Thr Val Gly Tyr Gin Leu Lys 
310 

ate att gat gcg tat gag 
He He Asp Ala Tyr Glu 
325 

gga get gat ggg cgt gaa ccg 
Gly Ala Asp Gly Arg Glu Pro 



aag 
Lys 



340 



345 



acg atg gcc cgc cgt gtg cgc 
Thr Met Ala Arg Arg Val Arg 
355 360 
gtc age gcc agg age aca cag 
Val Ser Ala Arg Ser Thr Gin 
375 

ctg gcc acc atg ggc cgc aga 
Leu Ala Thr Met Gly Arg Arg 
390 

aaa acc gat cct aac ggc aaa 
Lys Thr Asp Pro Asn Gly Lys 



aaa aag 
Lys Lys 
235 
egg ate 
Arg He 
250 

gcc ttg 
Ala Leu 

att gac 
He Asp 

gat gag 
Asp Glu 

gcc gca 
Ala Ala 
315 
cgt gcc 
Arg Ala 
330 

gat ctg 
Asp Leu 

gcc tac 
Ala Tyr 

acc cag 
Thr Gin 



ccg aga aag 
Pro Arg Lys 

gaa gcc gcg 
Glu Ala Ala 

gac gcc acg 
Asp Ala Thr 
270 

ggg gtg egg 
Gly Val Arg 

285 
aca gcg ttt 
Thr Ala Phe 
300 

ggt gaa cgc 
Gly Glu Arg 

tac aac gtc 
Tyr Asn Val 

cct gcc atg 
Pro Ala Met 
350 

gtc gcc aaa 
Val Ala Lys 

365 
age agt egg 
Ser Ser Arg 
380 



gtg ttc 
Val Phe 
160 
gcc acc 
Ala Thr 
175 

tec cac 
Ser His 

gcg tac 
Ala Tyr 

ctg atg 
Leu Met 

cac get 
His Ala 
240 
egg aaa 
Arg Lys 
255 

ctg cct 
Leu Pro 

gtg ttg 
Val Leu 

cgc cat 
Arg His 

ctg aaa 
Leu Lys 
320 
gcc cag 
Ala Gin 
335 

cgt gat 
Arg Asp 

ggc cag 
Gly Gin 

ggc egg 
Gly Arg 



ggc ggg caa aaa gcc get gaa 

Gly Gly Gin Lys Ala Ala Glu 

395 400 

tac gcc caa gaa aac cgc caa 

Tyr Ala Gin Glu Asn Arg Gin 



384 

432 

480 

528 

576 

624 

672 

720 

768 

816 

864 

912 

960 

1008 

1056 

1104 

1152 

1200 

1248 
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405 410 415 

cga etc gaa get gca aac aag cga cgt caa gtc age tgg aac aaa tac 1296 
Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

gcg age acg aat tct ggc tac ggt ttc cga cac gta tgg gec age ttg 1344 
Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

435 440 445 

gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 1392 
Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

450 455 460 

cga get acc gtg acg cgc cat tgg gtg cac tgc gag agg ctg gee tgc 1440 
Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

tgc caa ate ctt agg ggg get cac gec gta cac aga taa 1479 
Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 
485 490 

<210> 4 
<211> 492 
<212> PRT 

tfj <213> Corynebacterium thermoaminogenes 



<400> 4 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

1 5 10 15 

Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 

100 105 no 

Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 

130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 

165 170 175 

Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

Arg Leu Ser Arg Trp Pro Leu His Val Phe Asp Asp Pro Thr Ala Tvr 

195 200 205 

Ser Trp His Cys Gin His Asn Arg Val Asp lie Leu Asp Glu Leu Met 

210 215 220 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 

245 250 255 

Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 
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260 265 270 

Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 

275 280 285 

Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 

290 295 300 

Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lvs 
305 310 315 320 

Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 

325 330 335 

Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 

370 375 380 

Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

405 410 415 

Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg Hi's Val Trp Ala Ser Leu 

435 440 445 

Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 
450 455 460 

HI Ar 9 A] a Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 

465 470 475 480 

Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 
485 490 

<210> 5 
<211> 1479 
<212> DNA 

<213> Corynebacteri urn thermoami nogenes 

<220> 
<221> CDS 
<222> (1 ). . (1476) 

<400> 5 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 48 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

15 10 15 

tac tec act gat ctg ttc gac ace cac cct gag ctg get tta cgc tec 96 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

egg ggt tgg aat cac cag gac gec gec gag ttc ctg gec cac ctg gat 144 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

cgc age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gee tgg 192 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

gtc aaa gac ccg gaa acc gga gaa acc cgc ccc aag ctg cac aga gtt 240 
Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc cgc tea ctt tec egg tgc cag tac gtt gec ctg acc cac ccg 288 



Gly Thr Arg Ser Leu Ser Arg Cys Gin 
85 

9tg ctg 
Val Leu 



cag cgc tec gcg 
Gin Arg Ser Ala 
100 



gec ggc 
Ala Gly 

gag cgt 
Glu Arg 
130 
ccg ttg 
Pro Leu 
145 

gec gec 
Ala Ala 

acc gag 
Thr Glu 

egg ctg 
Arg Leu 

tec tgg 
Ser Trp 
210 
gag gta 
Glu Val 
225 

cac cag 
His Gin 

gec acc 
Ala Thr 

acg gcg 
Thr Ala 

tgg gca 
Trp Ala 
290 
gcg ttg 
Ala Leu 
305 

gat gec 
Asp Ala 



ggg 

Gly 
115 
tgg 
Trp 



aac 
Asn 

gca 
Ala 



teg gga 
Ser Gly 

gag ggc 
Glu Gly 

gaa atg 
Glu Met 
180 
age egg 
Ser Arg 
195 

cac tgc 
His Cys 

gec cgc 
Ala Arg 

gag ttt 
Glu Phe 



gca 
Ala 



gag 
Glu 
260 
ctg gag 
Leu Glu 
275 

gca gag 
Ala Glu 

acc gtg 
Thr Val 

aag ate 
Lys lie 



gcg gtg 
Ala Val 

cgt cag 
Arg Gin 

ccc acg 
Pro Thr 
370 



gga get 
Gly Ala 
340 
acg atg 
Thr Met 
355 

gtc age 
Val Ser 



ate gag 
He Glu 

egg gtg 
Arg Val 

aag tgc 
Lys Cys 
150 
acc acc 
Thr Thr 
165 

acc cgt 
Thr Arg 

tgg ccg 
Trp Pro 

cag cac 
Gin His 

acg atg 
Thr Met 
230 
tec age 
Ser Ser 
245 

gee aaa 
Ala Lys 

gca tea 
Ala Ser 

ggg cgt 
Gly Arg 

ggt tat 
Gly Tyr 
310 
att gat 
lie Asp 
325 

gat ggg 
Asp Gly 



gtc tta gac 
Val Leu Asp 
105 

cac ctt cac 
His Leu His 

120 
gag aaa gcg 
Glu Lys Ala 
135 

cag etc ate 
Gin Leu He 

age teg aac 
Ser Ser Asn 

gtg ttc ggc 
Val Phe Gly 
185 

ctg cat gtt 
Leu His Val 

200 
aac cga gtc 
Asn Arg Val 
215 

acc gga tea 
Thr Gly Ser 

ggt egg gca 
Gly Arg Ala 

gcg ctt gee 
Ala Leu Ala 
265 

ggc gat etc 
Gly Asp Leu 

280 
gca gee cgt 
Ala Ala Arg 
295 

cag ctt aaa 
Gin Leu Lys 

gcg tat gag 
Ala Tyr Glu 



gee cgc 
Ala Arg 

gec agg 
Ala Arg 



cgt gaa ccg 
Arg Glu Pro 
345 

cgt gtg cgc 
Arg Val Arg 

360.. 
age aca cag 
Ser Thr Gin 
375 



28 

Tyr Val 

90 
ate gac 
He Asp 

ccg cag 
Pro Gin 

ccg gee 
Pro Ala 

tgg tgc 
Trp Cys 
155 
acc cgc 
Thr Arg 
170 

get gac 
Ala Asp 

tct gat 
Ser Asp 

gat acg 
Asp Thr 

aaa aag 
Lys Lys 
235 
egg ate 
Arg He 
250 

gec ttg 
Ala Leu 

att gac 
He Asp 

gat gag 
Asp Glu 

gee gca 
Ala Ala 
315 
cgt gee 
Arg Ala 
330 

gat ctg 
Asp Leu 



Ala Leu 

ate ccc 
He Pro 

gta tac 
Val Tyr 
125 
tgg ate 
Trp He 
140 

att gac 
lie Asp 

ctg eta 
Leu Leu 

cag gca 
Gin Ala 

gat ccg 
Asp Pro 
205 
ctt gat 
Leu Asp 
220 

ccg aga 
Pro Arg 

gaa gee 
Glu Ala 

gac gec 
Asp Ala 

ggg gtg 
Gly Val 
285 
aca gcg 
Thr Ala 
300 

ggt gaa 
Gly Glu 

tac aac 
Tyr Asn 

cct gee 
Pro Ala 



Thr His Pro 
95 

age cac cag 
Ser His Gin 
110 

gec acc ttg 
Ala Thr Leu 

ggg gtg aac 
Gly Val Asn 

ccg gtg ttc 
Pro Val Phe 
160 

gcg gee acc 
Ala Ala Thr 

175 
ttt tec cac 
Phe Ser His 
190 

acc gcg tac 
Thr Ala Tyr 

gag ctg atg 
Glu Leu Met 

aag cac get 
Lys His Ala 
240 

gcg egg aaa 
Ala Arg Lys 

255 
acg ctg cct 
Thr Leu Pro 
270 

egg gtg ttg 
Arg Val Leu 

ttt cgc cat 
Phe Arg His 

cgc ctg aaa 
Arg Leu Lys 
320 

gtc gee cag 
Val Ala Gin 

335 
atg cgt gat 
Met Arg Asp 



gee tac 
Ala Tyr 

acc cag 
Thr Gin 



gtc gee 
Val Ala 
365 
age agt 
Ser Ser 
380 



350 
aaa ggc cag 
Lys Gly Gin 

egg ggc egg 
Arg Gly Arg 



336 

384 

432 

480 

528 

576 

624 

672 

720 

768 

816 

864 

912 

960 

1008 

1056 

1104 

1152 



29 

aaa gcc ctg gcc acc atg ggc cgc aga ggc ggg caa aaa gcc get gaa 1200 
• Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

cgc tgg aaa acc gat cct aac ggc aaa tac gcc caa gaa aac cgc caa 1248 
Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

405 410 415 

cga etc gaa get gca aac aag cga cgt caa gtc age tgg aac aaa tac 1296 
Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

gcg age acg aat tct ggc tac ggt ttc cga cac gta tgg gcc age ttg 1344 
Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg Hi's Val Trp Ala Ser Leu 

435 440 445 

gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 1392 
Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

450 455 460 

cga get acc gtg acg cgc cat tgg gtg cac tgc gag agg ctg gcc tgc 1440 
Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

G t 9 c caa atc ctt a 99 ggg get cac gcc gta cac aga taa 1479 

S Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 

" 485 490 



hi 



<210> 6 
<211> 492 
£ <212> PRT 

^| <213> Corynebacterium thermoaminogenes 

<400> 6 

O Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

m 1 5 10 15 

H T y r Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

^ 20 25 30 

Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 

100 105 110 

Ala Gly Gly Asn lie Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp lie Gly Val Asn 

130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 • 160 

Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 

165 170 175 

Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 

195 200 205 

Ser Trp His Cys Gin His Asn Arg Val Asp Thr Leu Asp Glu Leu Met 
210 215 220 



30 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 

245 250 255 

Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 

260 265 270 

Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 

275 280 285 

Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 

290 295 300 

Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 

325 330 335 

Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 
355 360 365 

„ Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 

5 , 370 375 380 

^ Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 

r! 385 390 395 400 

*« Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

<L« 405 410 415 

Mr Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

5 420 425 430 

w Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

= 435 440 445 

O Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

m 450 455 460 

H- Ar 9 Ala Thr Val Thr Ar 9 His Trp Val His Cys Glu Arg Leu Ala Cys 

M 465 470 475 480 

ph Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 

<210> 7 
<211> 1377 
<212> DNA 

<213> Corynebacterium thermoami nogenes 

<220> 

<221> CDS 

<222> (1)..(1374) 

<400> 7 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 48 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

1 5 10 15 

tac tec aca gat ctg ttc gac acc cac cct gag ctg get tta cgc tec 96 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

egg ggt tgg aat cac cag gac gee gec gag ttc ctg gec cac ctg gat 144 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

cgc age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gec tgg 192 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 



i 



31 



iuO 



50 55 

gtc aaa gac ccg gag acc gga gaa acc cgc cct 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro 

65 70 75 

ggc acc egg teg ctt tec cga tgc cag tac gtc 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val 



85 



90 



cag cgc tec gcg gtg ctg gtc tta gac ate gac 
Gin Arg Ser Ala Val Leu Val Leu Asp He Asp 

100 105 
gee ggc ggg aac ate gag cac ctt cac ccg cag 
Ala Gly Gly Asn He Glu His Leu His Pro Gin 

115 120 
gag cgc tgg gca egg gtg gag aaa gcg ccg gec 
Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala 

130 135 
ccg ttg tea gga aag tgc cag etc ate tgg tgc 
Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys 
145 150 155 

gec gec gag ggc acc acc age ccg aac acc cgc 
Ala Ala Glu Gly Thr Thr Ser Pro Asn Thr Arg 

165 170 
acc gag gaa atg acc cgt atg ttc ggc get gac 
Thr Glu Glu Met Thr Arg Met Phe Gly Ala Asp 



180 



185 



egg ctg age egg tgg ccg ctg cat gta tct gat 
Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp 



195 



200 



tec tgg cac tgc cag cac aac cga gtc gat acg 
Ser Trp His Cys Gin His Asn Arg Val Asp Thr 



210 



215 



gag gta gec cgc acg atg acc gga tea aaa aag 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys 

225 230 235 

cac cag gag ttt tec age ggt egg gca egg ate 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg He 



245 



250 



gec acc gca gaa gee aaa gcg ctt get gec tta 
Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu 



260 



265 



acg gcg ctg gag gca tea ggc gat etc att gac 
Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp 

275 280 
tgg gca gca gag ggg cgt gca gee cgt gat gag 
Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu 

290 295 
gcg ttg acc gtg ggg tat cag ctt aaa gee gca 
Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala 
305 310 315 

gac acc aag ate att gat gcg tat gag cgt gec 
Asp Thr Lys He lie Asp Ala Tyr Glu Arg Ala 

325 330 
gcg gtg ggg get gat ggg cgt gag ccg gat ctg 
Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu 

340 345 
cgt cag acg ttg gec cgt cgt gtg cgc gec tac 



60 
aag ctg 
Lys Leu 

gcg ctg 
Ala Leu 

ate ccc 
lie Pro 

gtc tac 
Val Tyr 
125 
tgg ate 
Trp He 
140 

att gac 
lie Asp 

ctg eta 
Leu Leu 

cag gca 
Gin Ala 

gat ccg 
Asp Pro 
205 
ctt get 
Leu Ala 
220 

cca gat 
Pro Asp 

gaa gee 
Glu Ala 

gac gec 
Asp Ala 

ggg gtg 
Gly Val 
285 
acg gcg 
Thr Ala 
300 

ggt gaa 
Gly Glu 

tac aac 
Tyr Asn 

cct gec 
Pro Ala 

gtc get 



cac aga gtc 
His Arg Val 
80 

acc cac ccg 
Thr His Pro 
95 

age cac cag 
Ser His Gin 
110 

gee acc 



Ala Thr 



ttg 
Leu 



ggg gtg aac 

Gly Val Asn 

ccg gtg ttc 
Pro Val Phe 
160 

gcg gee acc 
Ala Ala Thr 

175 
ttt tec cac 
Phe Ser His 
190 

acc gcg tac 
Thr Ala Tyr 



gag ctg atg 
Glu Leu Met 

age act get 
Ser Thr Ala 
240 

gcg agg aaa 
Ala Arg Lys 

255 
acg ctg cct 
Thr Leu Pro 
270 

egg gtg ctg 
Arg Val Leu 

ttt cgc cat 
Phe Arg His 

cgc ctg aaa 
Arg Leu Lys 
320 

gtc gec cag 
Val Ala Gin 

335 
atg cgt gat 
Met Arg Asp 
350 

aaa ggc cag 



240 

288 

336 

384 

432 

480 

528 

576 

624 

672 

720 

768 

816 

864 

912 

960 

1008 

1056 

1104 



<F5 



32 

Arg Gin Thr Leu Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

ccc acg gtg age gec agg age aca cag ace cag age age egg ggc agg 1 1 52 
Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 

370 375 380 

aaa gee ctg gee ace atg gga cgc aga ggc gca gee ace teg aat gca 1200 
Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Ala Ala Thr Ser Asn Ala 
385 390 395 400 

cgc agg tgg gca gac cca gaa age gat tac gec cgc caa act egg gag 1248 
Arg Arg Trp Ala Asp Pro Glu Ser Asp Tyr Ala Arg Gin Thr Arg Glu 

405 410 415 

cgt tta gec cga gca atg age ttc gta cat tea gca cag acg aga aca 1296 
Arg Leu Ala Arg Ala Met Ser Phe Val His Ser Ala Gin Thr Arg Thr 

420 425 430 

agg gee gga tec tgg cct acg ttt ccg agt gca age gec acg gtt acg 1344 
Arg Ala Gly Ser Trp Pro Thr Phe Pro Ser Ala Ser Ala Thr Val Thr 

435 440 445 

acc cca cga gca aag aag teg caa egg age tag 1377 
Thr Pro Arg Ala Lys Lys Ser Gin Arg Ser 

450 455 



<210> 8 

W <211> 458 

0] <212> PRT 

HP <213> Corynebacteri urn thermoaminogenes 

B3 <400> 8 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
O 1 5 10 15 

U3 T y Ser Tnr A sp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 

100 105 110 

Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 

130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

Ala Ala Glu Gly Thr Thr Ser Pro Asn Thr Arg Leu Leu Ala ATa Thr 

165 170 175 

Thr Glu Glu Met Thr Arg Met Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 

195 200 205 

Ser Trp His Cys Gin His Asn Arg Val Asp Thr Leu Ala Glu Leu Met 

210 215 220 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Asp Ser Thr Ala 



w 



■-be i 



33 



if <211> 4369 

Q <212> DNA 



99R 
£Z0 






O O [** 

235 








240 


Ml S 


b l n 


biu Khe ber ber 


Al.. Ah-»a A 1 _ A Tl /AT 

Gly Arg Ala Arg He Glu 


Ala 


Ala 


Arg 


Lys 








O CO 

250 






255 


a i a 


i nr 


Al n A~l 1 1 Al n \ \m 

Ala u i u Ala Lys 


AT** 1 a. . AT— a! - l_ A 

Ala Leu Ala Ala Leu Asp 


Ala 


Thr 


Leu 


Pro 






OCA 


265 




270 






1 nr 


A I a 


Leu blu Ala ber 


Gly Asp Leu He Asp Gly 


Val 


Arg 


Val 


Leu 








on n 


285 






TVr\ 

1 rp 


Ala 


A 1 - Al . . Al w a _ 

Ala blu bly Arg 


Al. * 1 _ A A /"\1 -T- 1 

Ala Ala Arg Asp Glu Thr 


Ala 


Phe 


Arg 


His 








295 300 








Ala 


Leu 


Thr Val Gly Tyr 


Gin Leu Lys Ala Ala Gly 


Glu 


Arg 


Leu 


Lys 


one 
oUO 




310 


315 






320 


Asp 


Thr 


Lys He lie Asp 


Ala Tyr Glu Arg Ala Tyr 


Asn 


Val 


Ala 


Gin 






325 


330 






335 




Ala 


Val 


Gly Ala Asp Gly 


Arg Glu Pro Asp Leu Pro 


Ala 


Met 


Arg 


Asp 






340 


345 




350 


A 

Arg 


Gin 


Thr Leu Ala Arg 


Arg Val Arg Ala Tyr Val 


Ala 


Lys 


Gly 


Gin 






O (T IT 

355 


360 


365 




Pro 


Thr 


Val Ser Ala Arg 


Ser Thr Gin Thr Gin Ser 


Ser 


Arg 


Gly 


Arg 




370 




375 380 




Lys 


A 1 

Ala 


Leu Ala Thr Met 


Gly Arg Arg Gly Ala Ala 


Thr 


Ser 


Asn 


Ala 


385 




390 


395 








400 


Arq 


Arq 


Trp Ala Asp Pro 


Glu Ser A^d Tvr Ala Ara 


m n 

VJ 1 II 


Thr 

Mil 


A r n 


ni n 






405 


410 






415 




Arg 


Leu 


Ala Arg Ala Met 


Ser Phe Val His Ser Ala 


Gin 


Thr 


Arg 


Thr 






420 


425 




430 




Arg 


Ala 


Gly Ser Trp Pro 


Thr Phe Pro Ser Ala Ser 


Ala 


Thr 


Val 


Thr 






435 


440 


445 








Thr 


Pro 


Arg Ala Lys Lys 


Ser Gin Arg Ser 












450 




455 










<210> 9 















<213> Corynebacterium thermoaminogenes 

<220> 

<221> CDS 

<222> (1)..(1476) 

<400> 9 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 48 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

15 10 15 

tac tec act gat ctg ttc gac acc cac cct gag ctg get tta cgc tec 96 

Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

egg ggt tgg aat cac cag gac gee gca gag ttc ctg gee cac ctg gat 144 

Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

cgc age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gee tgg 192 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

gtc aaa gac ccg gaa acc gga gaa acc cgc ccc aag ctg cac aga gtt 240 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 

65 70 75 80 

ggc acc cgc tea ctt tec egg tgc cag tac gtt gec ctg acc cac ccg 288 



Gly Thr Arg Ser 



^3 



P 
00 



C3 



cag cgc 
Gin Arg 

gcc ggc 
Ala Gly 



gag cgt 
Glu Arg 
130 
ccg ttg 
Pro Leu 
145 

gcc gcc 
Ala Ala 

acc gag 
Thr Glu 

egg ctg 
Arg Leu 

tec tgg 
Ser Trp 
210 
gag gta 
Glu Val 
225 

cac cag 
His Gin 

gcc acc 
Ala Thr 

acg gcg 
Thr Ala 

tgg gca 
Trp Ala 
290 
gcg ttg 
Ala Leu 
305 

gat gcc 
Asp Ala 

gcg gtg 
Ala Val 

cgt cag 
Arg Gin 

ccc acg 
Pro Thr 
370 



tec gcg 
Ser Ala 
100 
ggg aac 
Gly Asn 
115 

tgg gca 
Trp Ala 

teg gga 
Ser Gly 

gag ggc 
Glu Gly 

gaa atg 
Glu Met 
180 
age egg 
Ser Arg 
195 

cac tgc 
His Cys 

gcc cgc 
Ala Arg 

gag ttt 
Glu Phe 

gca gag 
Ala Glu 
260 
ctg gag 
Leu Glu 
275 

gca gag 
Ala Glu 



Leu Ser Arg Cys 
85 

gtg ctg gtc tta 
Val Leu Val Leu 



ate gag 
He Glu 

egg gtg 
Arg Val 

aag tgc 
Lys Cys 
150 
acc acc 
Thr Thr 
165 

acc cgt 
Thr Arg 



cac ctt 
His Leu 
120 
gag aaa 
Glu Lys 
135 

cag etc 
Gin Leu 

age teg 
Ser Ser 

gtg ttc 
Val Phe 



34 

Gin Tyr Val Ala Leu Thr 
90 

gac ate gac ate 
Asp He Asp He 
105 

cac ccg cag gtg 
His Pro Gin Val 



gcg ccg 
Ala Pro 



ate tgg 
He Trp 

aac acc 
Asn Thr 
170 
ggc get 
Gly Ala 
185 



tgg ccg ctg cat gtt ttt 
Trp Pro Leu His Val Phe 
200 



cag cac 
Gin His 

acg atg 
Thr Met 
230 
tec age 
Ser Ser 
245 

gcc aaa 
Ala Lys 

gca tea 
Ala Ser 

ggg cgt 

Gly Arg 



acc gtg 
Thr Val 

aag ate 
Lys He 

gga get 
Gly Ala 
340 
acg atg 
Thr Met 
355 

gtc age 
Val Ser 



ggt tat 
Gly Tyr 
310 
att gat 
He Asp 
325 

gat ggg 
Asp Gly 



aac cga 
Asn Arg 
215 

acc gga 
Thr Gly 

ggt egg 
Gly Arg 

gcg ctt 
Ala Leu 

ggc gat 
Gly Asp 
280 
gca gcc 
Ala Ala 
295 

cag ctt 
Gin Leu 

gcg tat 
Ala Tyr 

cgt gaa 
Arg Glu 



gcc cgc cgt gtg 
Ala Arg Arg Val 
360 

gcc agg age aca 
Ala Arg Ser Thr 
375 



gtc gat 
Val Asp 

tea aaa 
Ser Lys 

gca egg 
Ala Arg 
250 
gcc gcc 
Ala Ala 
265 

etc att 
Leu He 

cgt gat 
Arg Asp 

aaa gcc 
Lys Ala 

gag cgt 
Glu Arg 
330 
ccg gat 
Pro Asp 
345 

cgc gcc 
Arg Ala 



gcc tgg 
Ala Trp 
140 
tgc att 
Cys He 
155 

cgc ctg 
Arg Leu 

gac cag 
Asp Gin 

gat gat 
Asp Asp 

att ctt 
He Leu 
220 
aag ccg 
Lys Pro 
235 

ate gaa 
He Glu 

ttg gac 
Leu Asp 

gac ggg 
Asp Gly 

gag aca 
Glu Thr 
300 
gca ggt 
Ala Gly 
315 

gcc tac 
Ala Tyr 



ccc age 
Pro Ser 
110 
tac gcc 
Tyr Ala 
125 

ate ggg 
lie Gly 

gac ccg 
Asp Pro 

eta gcg 
Leu Ala 

gca ttt 
Ala Phe 
190 
ccg acc 
Pro Thr 
205 

gat gag 
Asp Glu 



His Pro 
95 
cac cag 
His Gin 

acc ttg 
Thr Leu 

gtg aac 
Val Asn 

gtg ttc 
Val Phe 
160 
gcc acc 
Ala Thr 
175 

tec cac 
Ser His 

gcg tac 
Ala Tyr 

ctg atg 
Leu Met 



aga aag cac get 
Arg Lys His Ala 
240 



gcc gcg 
Ala Ala 

gcc acg 
Ala Thr 
270 
gtg egg 
Val Arg 
285 

gcg ttt 
Ala Phe 

gaa cgc 
Glu Arg 



ctg cct 
Leu Pro 

tac gtc 
Tyr Val 



cag acc cag age 
Gin Thr Gin Ser 
380 



aac gtc 
Asn Val 

gcc atg 
Ala Met 
350 
gcc aaa 
Ala Lys 
365 

agt egg 
Ser Arg 



egg aaa 
Arg Lys 
255 

ctg cct 
Leu Pro 

gtg ttg 
Val Leu 

cgc cat 
Arg His 

ctg aaa 
Leu Lys 
320 
gcc cag 
Ala Gin 
335 

cgt gat 
Arg Asp 

ggc cag 
Gly Gin 

ggc egg 
Gly Arg 



336 

384 

432 

480 

528 

576 

624 

672 

720 

768 

816 

864 

912 

960 

1008 

1056 

1104 

1152 
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aaa gcc ctg gcc acc atg ggc cgc aga ggc ggg caa aaa gcc get gaa 1200 
Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

cgc tgg aaa acc gat cct aac ggc aaa tac gcc caa gaa aac cgc caa 1248 
Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

405 410 415 

cga etc gaa get gca aac aag cga cgt caa gtc age tgg aac aaa tac 1296 
Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

gcg age acg aat tct ggc tac ggt ttc cga cac gta tgg gcc age ttg 1344 
Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

435 440 445 

gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 1392 
Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

450 455 460 

cga get acc gtg acg cgc cat tgg gtg cac tgc gag agg ctg gcc tgc 1440 
Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

tgc caa ate ctt agg ggg get cac gcc gta cac aga taacggttcc cacccc 1492 
Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 

485 490 
gtaggggtag cgcttggtcc ctgaagctcc ggctcccatc cctcctcagc actccctccc 1552 
cgaggggggg gctcacgccg tagacagata acggttccca ccccgtaggg gtagcgcttg 1612 
gtccctgaag ctctcacttc tggctcccct cctggccctc ettgagtgee cacccataaa 1672 
tgcgaaatgc cgtcagcaga caacggttcc cacccctggg gtcctcacaa caggctgeat 1732 
cagggctctc gaegcttget ggcttcatcc ateaactget gggtgatctc ctcgaacgca 1792 
tccttgatcg cgagttcctc gaaatcagcg geagcttget cccagtggat ccgttccagc 1852 
tccggcagcg ccgcccacag cgccatgcgc aagtaggttc caegtgateg ettagtgege 1912 
teggegageg cgtccaggcg ctcgatcagc tccggttcca ggcgcacgga gaecaegggg 1972 
ccgcgtccgg eggggttett ctggttggtg gecatgagaa atttcctctc getteggtag 2032 
ttgtaaacaa tgtttacacc gtgtcgggga gaggggtttt tatttttctc ccgggcactt 2092 
tegagaeggg teatgeegta agegaggege gtggccacac cgcactcggc gaegcaggtg 2152 
tcacttgctc cccgactgtc ggccgggaag ggggegegea gagegtccag gagegcegta 2212 
gagegectgg gacggttcgt gtggggactt ggtcgcccca eggggcttta ategcttaaa 2272 
aacgcgcaca gegcatttet tgccacgggc tagcgcgtga ccgctgcgcg ctcacttgct 2332 
caggaagaaa atcattcctc gectaaageg cttcgcgcgc tcgccctctc cgagggggaa 2392 
aactaaccac acacctcatg cactaaagtg ctgatttgea ggtcagcgcg ttttagcgtg 2452 
caaaaatagt gcggaaaacg gcgaaaatgg gggegegaca atcccctcag tggctcccca 2512 
aaattcacct attcacatct gctactggct gacttctttc ccgacaaggg gccctgtgag 2572 
ggcgcaggtt gagecacttt tacgtcccgg agatcccttt agggegtatt cgaggtgtgc 2632 
tcagtgaccc getteggegg ggtgggagta gecaaaagtc cgacattttt aacgaaegtt 2692 
cgttaaaatg ggggcatgac tcagggacct ttgacctcag aaaccggcgc aatcctgaat 2752 
gatcttggcg cagcagaccc tctcgatgtg gctgtccggg caegggagag tgcgcatgtt 2812 
ctctctcaag tcgtggagtt tttagagcag ateggceggt ctggggatag cgatttagac 2872 
gcggtgtatg agcgtgattg gcagctcgat geagacaegt tgaccttcat tgcccaggcg 2932 
ttggaggggt tggeggacca ggccgaggcg aaggatgccg tgaacgaatg aeggatatgt 2992 
gtgcccaatg cggtggggaa atcccgcccc ggcctgaccc ccgcggacgc agggegaagt 3052 
attgetegga tgcttgtcgg geggcagega gccgcgaacg cgcgcgccag cgccacgccc 3112 
aggaggtcga agccgcgcgt ctccaggccg cactcgatct gaaaaccccg caggagaccc 3172 
tggcagaggt agtccaggag cttcaggcca ccacccggat tatcegtgat cgaggggacg 3232 
tgccagcgtc gctgcgtccg ctggttaatg ctgcatccga actggtcaac gcagcgcaac 3292 
cggttgagga' atctaagtca ttccccaacc ggcgagtgcg tcgtgcagtt aaacgaaagt 3352 
ttgcgataag cgggtgatgt aactgatgga gatttttacc tgggggtgtc tecagegagg 3412 
tggccaagtc cgattgtgtt gaggattacc ccaaacgtgc ggggattatt caaaatccac 3472 
tgtccaaccg ettttceggt taccccgcct ccgatgcagc ctacgagaat agageccatg 3532 
accattgeat tgtggctata tcccgcattt ggatccagcg ccgagaaact ggtgtaggca 3592 
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ccagcagcgc agcctgcaat gcgagcgcca atgataacca gggggagggc gcgaggcatt 3652 
actcgatttt catctgtggt ctgtcgctga atcgaagcag tgatggcttc ttcaaatgct 3712 
tcagggtttg acgtggggtc cgagactgtt gacgcagctt cctgcactgc cttgatgagg 3772 
acatcttcag ggatggaatc attgaacatt cctcccagct cagaagtggt ttgaacgtta 3832 
gccgaaggga catgcacatc gggggaagcc tgggcggctg gagcaattaa agacagcgac 3892 
agtgaagcaa cgagagccgt tacagtggca cgagttttta aatacatgag gcgaacttaa 3952 
caaaccattg ataggttgtc gtgcggtaaa gataagaaaa ggataaagat atgaaaacgt 4012 
tatttatgaa tctcttaggt gccgcgcttg taggagcggt aatcatggtc ttgacatggt 4072 
tatttattga ttttgatgca cctggagcat ggctcggatt ctttattatc accaccatca 4132 
gtgattgctg ctttagaagt catccacgga ctttgggaaa aacggcaggg atcttccact 4192 
gacaatgatt gataaaacct ggttgaacgg aatacaaaac gcgcaaaata accaggcagt 4252 
taaaagaaaa accagataag ctgcaccaat acttgaaaaa tgttgaacgc cccgacagct 4312 
gtaactgtcg aggcgtcggc taacccccag tcatcagctg ggagaaagca ctcaaaa 4369 

<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying replication origin of pYM2 



<210> 11 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying replication origin of pYM2 

<400> 11 

tctcgtaggc tgcatccgag gcgggg 26 

<210> 12 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying replication origin of pYM2 



<400> 10 

aaccaggggg agggcgcgag gc 



<400> 12 

gctctagagc aaccaggggg agggcgcgag gc 



<210> 13 
<211> 36 
<212> DNA 



<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: primer for 
amplifying replication origin of pYM2 

<400> 13 

gctctagagc tctcgtaggc tgcatcggag gcgggg 

<210> 14 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying replication origin of pYM2 

<400> 14 

gctctagagc aaccaggggg agggcgcgag gc 

<210> 15 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying replication origin of pYM2 

<400> 15 

gctctagagc tctcgtaggc tgcatcggag gcgggg 

<210> 16 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying kanamycin resistant gene of 
Streptococcus faecal i s 

<400> 16 

cccgttaact gcttgaaacc caggacaata ac 

<210> 17 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 
amplifying kanamycin resistant gene of 
Streptococcus faecal is 

<400> 17 

cccgttaaca tgtacttcag aaaagattag 



m 



5 r 



P 



38 

<210> 18 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

amplifying Escherichia coli cloning vector pHSG399 

<400> 18 

gatatctacg tgccgatcaa cgtctc 26 

<210> 19 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for 

amplifying Escherichia coli cloning vector pHSG399 

<400> 19 

aggccttttt ttaaggcagt tattg 25 



